Isolation and characterisation of arcelin-5 proteins and cDNAs.
Arcelins are seed storage proteins present in some wild bean accessions (Phaseolus vulgaris). They are implicated in the resistance phenotype of these wild beans towards the Mexican bean weevil. Arcelin 5, one of six arcelin electrophoretic variants, has been characterised in detail. The purified arcelin-5 protein fraction contained two major polypeptides of 32.2 and 31.5 kDa, designated arcelin 5a and arcelin 5b, respectively, and one minor polypeptide of 30.8 kDa, designated arcelin 5c. The three polypeptides have an identical isoelectric point and are identical for their first nine N-terminal amino acids. Arcelin 5a and arcelin 5b are glycoproteins whereas arcelin 5c is not glycosylated. Native arcelin 5 has a molecular mass corresponding to a dimer form. Using amino acid sequence analysis and PCR techniques, two different arcelin-5 cDNA sequences were obtained, designated arc5-I and arc5-II. Both encode proteins of 261 amino acids with a signal peptide of 21 amino acids. The identity between the two is 99% at the DNA level and 97% at the level of the deduced amino acid sequences. The arc5-I and arc5-II cDNAs encode arcelin 5a and arcelin 5b, respectively. Sequence comparisons and protein characteristics show clearly that arcelin 5 is related to, but distinct from, other arcelin variants and lectins of P. vulgaris.